Two field experiments were conducted during the two successive seasons of Governorate to study the interaction effects of organic fertilization types , nitrogen and potassium applications on yield , yield components and nutrient contents of wheat crop (Triticum aestivum L.). Two types of organic fertilizers ( FYM and compost) , four levels of N-fertilization (0 , 60, 80 and 100 kg N fed -1 ) and three levels of K-fertilization (0 , 50 and 100 kg K2O fed -1 ) were examined .The experiment was conducted in a split split plot design. The obtained results indicated that the integrated treatment of 100 kg N fed -1 + 50 kg K2O fed -1 and 14 ton fed -1 FYM produced the highest means of grain and straw yields and also improved the values of N,P and K concentration in plant tissues ,which could be recommended under the conditions of this experiment.
INTRODUCTION
Wheat occupies about 33% of the total winter crop area in Egypt and is the major stable crop, consumed mainly as bread. More than one-third of the daily caloric intake of Egyptian consumers and 45% of their total daily protein consumption is derived from wheat. In Egypt, its production doesn't meet the current demand. The Egyptian government is doing more efforts to increase wheat production to reduce the imported percentage to be less than 50% from the total consumption as revealed by Shaaban (2006) . Nitrogen is a major nutrient element and it is needed in large amounts to increase growth and yield of plant. Kichey et al., (2007) indicated that grain protein concentration may be a useful post-harvest indicator of nitrogen deficiencies for crops that are under nitrogen stress. Potassium is one of the principle plant nutrients underpinning crop yield production and quality determination. Potassium also plays an important role in controlling water status in plant (Shafeek 2005) . Ali et al., (2005) found a positive response of wheat to K application as it increased tillering ratio, plant height, grains per spike, seed index and grain yield. Several investigation reported the beneficial effect of organic fertilization on enhancing soil fertility and increasing quantitative and qualitative yield characteristics. (Zeidan et al., 2005) found that organic manure application significantly enhanced yield quantity and N, P and K uptake by wheat. Meanwhile, available N content of the soil significantly increased with green manuring and FYM treatments. The beneficial effect on organic fertilizers could be attributed to the mineralization of organic N sources to the available N-forms for plant uptake, in addition to modifying the unsuitable conditions of rhizosphere (Yaduvanshi 2001) .
The objectives of this work are to determine the positive interaction effects of different types of organic fertilization, nitrogen and potassium applications on yield and yield component nutrient contents of wheat plants.
MATERIALS AND METHODS
Two field experiments were conducted during the two successive seasons of Governorate to study the effect of organic fertilization and mineral fertilization additions on yield, yield components and nutrient contents of wheat crop (Triticum aestivum L.).
Experimental design and treatments:
36 treatments were arranged in a split-split block design, which were the simple possible combination between three treatments of organic fertilizers, four levels of N and three levels of K mineral fertilizers. The total area of the experimental field was (760 m 2 ). Organic fertilizers were adopted as main plots, and treatment of organic forms control (without organic), compost (38 ton fed -1 ) and FYM (15 ton fed -1 ). Nitrogen application levels were arranged as sub plots, and treatments of nitrogen fertilization were arranged as follows: 1-0 kg N fed -1 (control). 2-60 kg N fed -1 (75% of the recommended dose). 3-80 kg N fed -1 (the recommended dose). 4-100 kg N fed -1 (125% of the recommended dose). Potassium fertilization levels were adopted as sub-sub plots as follows:
Each treatment was replicated three times. Thus, the total numbers of plots used for each season were 108 plots.
Preparation of field:
The plot area was 5.4 m 2 (10.8x0.05m). All agricultural management procedures were carried out according to the recommendation of the Egyptian Ministry of Agric. Soil was analyzed according to the standard methods for some physical and chemical properties as shown in Table1 Soil analysis :
The electrical conductivities of the 1:5 soil-water extracts were measured by EC meter according to the method of US Salinity Lab (1954) . Soil reaction (pH) was measured in 1: 2.5 soil-water suspensions as described by Jackson (1967) . Mechanical analysis was determined following the international pipette method (Kilmer and Alexander 1949) .Total carbonate was determined using Collin's calcimeter method (Piper 1950) . Saturation water percentage was determined by the method described by the U. S. Salinity Laboratory Staff (1954) . Organic matter content was determined using Walkely and Black rapid titration method (Jackson ,1967) . Soluble carbonate and bicarbonate were determined by the titration with a standard HCl solution (Jackson , 1967) . Soluble calcium, magnesium and sulfate ions were determined in 1:5 soil water extract by the titration with a standardized versenate solution (Jackson 1967) .Soluble sodium and potassium ions were determined by a flame photometer (Jackson 1967) . Soluble chloride was determined by titration with a standard silver nitrate solution (Jackson, 1967) . Available nitrogen was measured using the conventional method of kjeldahl as described by Bremner and Mulvany (1982) . Available phosphorus was extracted by sodium bicarbonate and determined following the method of Olsen et al.,(1954) . Available potassium was determined by flame photometerically according to Black (1965) . Total nitrogen was determined by using micro-Kejeldahl method as described by Pregle (1945) . 
Cultivation of Wheat:
Wheat seeds cv. Sakha 93 were planted on 18 th November 2009 and 20 th November 2010 in hills (20 cm apart on the middle of raw). Irrigation was adjusted at field capacity, and wheat plants got four irrigations after life irrigation in each season until harvesting.
Fertilization: Organic fertilization:
Farmyard manure and compost were added to each plot two weeks before sowing of wheat grains. Each plot received 20 kg farmyard manure as recommended dose (20 m 3 fed -1 ) that was equal 15 ton fed -1 and (50 kg fed -1 ) compost as recommended doses for wheat plants. Some chemical properties of FYM and compost used are presented in Table 2 . 
Mineral fertilization:
Ammonium nitrate (33.5 % N), super phosphate (15.5 % P 2 O 5 ) and potassium sulphate (48 % K 2 O) are the mineral fertilizer sources of N, P and K. Treatments of N and K fertilizers were divided into two equal doses. The first dose was added before life watering irrigation (the second irrigation) and the other was added before the next one (the third irrigation).
Plant sampling:
Representative samples of wheat plants were randomly collected from each treatment at harvesting stage (150 days after sowing); six plants were randomly taken during both seasons. Plants were separated into grains and straw. Agronomic yield measurements (i.e. number of grains per spike, weight of 1000 grains, grain and straw yield were recorded.
Plant samples (grain and straw) were oven dried at 70 o C till constant weight was reached, then dry weight in gram per plant was recorded.
Plant analysis
The oven dried plant samples of grain and straw were ground and wet digested by a sulfuric-perchloric acid mixture as described by Peterburgski (1968) . Total nitrogen (%) was determined according to the methods described by Pregle (1945) using micro-Kjeldahl method. Total phosphorus (%) was determined calorimetrically as described by Jackson (1967) . Potassium (%) was determined using a flame photometer according to Black (1965) . Crude protein percentage was calculated by multiplying total N concentration by 5.75 according to A.O.A.C. ( 1970) .
Statistical analysis:
The obtained data were subjected to statistical analysis as factorial experiment in a randomized complete block design with three replicates in the both growing seasons according to (Gomez and Gomez, 1984) .
RESULTS AND DISCUSSION
Interaction effects of organic fertilization, nitrogen and potassium applications on yield, yield components and nutrient contents of wheat plants. 1-Yield and its components: -1-1-Grain and straw yield (g plant -1 ) Data in Table 3 show that the highest mean values of grain and straw yield (g plant -1 ) were realized from the plants treated with FYM; 100 kg N fed -1 and 100 kg K 2 O fed -1 , while the lowest one was produced from the control. This trend was true during both seasons. The increment in yields due to nitrogen fertilizers may be attributed to an increase in most correlated yield components, which increased the yield. These findings could be confirmed with those obtained by Ibrahim et al., (2008) , Badr et al., (2009) and Ahmed et al., (2011) .
It could be observed that increasing organic matter application to w eat plants induced more grain and straw yield. This may be due to the ability of organic manure to support the growth of plants with micro and macro nutrients needed for their growth (Dang et al., 2006 , Madan and Munjal 2009 , Laghari et al., 2010 and Ahmed at al., 2011 .The increases of the yield components of wheat crop due to the addition of potassium fertilizer may be attributed to the stimulation effect of potassium on nutritional balance and metabolic process of plant. Also, potassium has a synergistic effect on enhancing the absorption of more nitrogen, which is essential for building new cells and production of wheat crop. These results could be supported by those obtained by Wilhelm and white (2004) : Baque et al., (2006) : Gendy et al., (2009) and Eldardiry et al., (2010) .
1-2-1000-grains weight, number of grains/spike and protein %
Data recorded in Table 4 indicate that, the interactive effect between organic materials, N and K fertilization increased the mean values of 1000grains (g), No. of grains/spike and protein % with adding organic materials as FYM; 100 kg N fed -1 and 50 kg K 2 O fed -1 as compared with the untreated plants. Application of organic manures not only influenced the growth and yield of wheat, but also increased quality of yield. The enhancement of yield quality parameters was observed in the higher protein content and better sized seeds with these treatment. These results could be confirmed with those obtained by Abd El-Hameed and Omar (2006), Munjal (2009) and Laghari et al., (2010) and Madan it could be noticed that at the level of 50 kg K 2 O , gave the highest values of number of grain per spike and this may be attributed to greater spike length. Similar results were reported by Saifullah et al., (2002) , Ijaz (2004) , Tahir et al., (2008) and Tahir et al., (2011) . 
-N, P and K concentration in wheat grains:
Data in Table 5 indicate that N, P and K % in grains did not significantly affected due to addition of organic fertilization, N application and K fertilization in the first season. However, the average value of N and P% in the second season had a significant effected and the highest value were recorded with adding FYM, 100 kg N fed Table 5 : Interaction effect of different organic fertilization, nitrogen and potassium application on N, P and K concentration of grains in two seasons of wheat plant.
3-N, P and K concentration in wheat straw:
According to the data illustrate in Table 6 it could be observed that the interaction effect between organic fertilization, N and K fertilization had no significant effect on the values of these parameter. Such effect was the same during both seasons of the experiment; except for K concentration in the second season, which had a significant effect and recorded the highest value with adding FYM with 100 kg N fed -1 in presence of the second level of K. Table 6 : Interaction effect of different organic fertilization, nitrogen and potassium application on N, P and K concentration of straw in two seasons of wheat plant.
4-N, P and K uptake (mg/plant) by wheat grains and straw .
Concerning the effect of the interaction between organic materials , N and K fertilization in Table 7 ) by wheat grains. Such effect had no significance differences between the values of N% in 2nd season and K% in the 1st season. The increasing of N, P & K concentration and its uptake with organic matter application may be attributed to the mineralization of organic minerals and slow release of minerals in an available form. In addition, this positive effect could be attributed to the production of organic acids during manure decomposition, which increased the availability of plant nutrients . These results are in a good agreement with that obtained by Zeidan et al., (2005) , Rasool et al., (2007) , Yassen et al., (2010) and Rashad et al., (2011) The beneficial effect of nitrogen fertilizer on nutrient content and its uptake might be due to the effect of nitrogen fertilizer on improving root growth, hence increasing the absorbing area of root and increase of root size. These data are a good harmony with those revealed by Fan et al., (2005) , Kichey et al., (2007) and Laghari et al., (2010) .
The positive effect of potash on N concentration, this could be attributed to nutrient imbalance at highest level of potassium. As for the increase of K concentration and its uptake of wheat grains and straw with potassium fertilizer treatments might be due to higher uptake of K by plants.
Obtained results confirm those with Baque et al., (2006) , Bahmanyar and Ranjbar (2008) .
CONCLUSION
Under the same conditions of this investigation, it could be recommended that the use of FYM as organic materials in presence of mineral fertilization with 100 kg N fed -1 and 50 kg K 2 O 5 fed -1 gave the highest yield of wheat plants with better quality . 
